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Introduction: Surgical procedures present an immense risk to patients, and adverse patient outcomes
are frequently due to substandard non-technical skills amongst surgical staff. The implementation of a
19-item Surgical Safety Checklist, developed by the World Health Organization, is being enforced in
operating theatres globally. The objective is to systematically analyze published literature to assess the
use of the WHO Surgical Safety Checklist and their impact in on patient safety. Methods: An English
literature search was carried out using MEDLINE, EMBASE and PsycINFO databases. Relevant infor-
mation was extracted relating to surgical specialities, compliance with the checklist, effects of checklist
use on patient outcomes, and staff perceptions of the checklist. Selection was restricted to articles that
used the WHO Surgical Safety Checklist. Results: The literature search found 916 potentially relevant
articles, which were narrowed down following an abstract review and a full text review. A ﬁnal total of
16 studies were identiﬁed that observed the use of checklists in various surgical specialties; all surgical
specialities (n-10), pediatric surgery (n-2), orthopedic surgery (n-2), otorhinolaryngology surgery
(n-2). Discussion: Surgical checklists have been shown to signiﬁcantly improve patient outcomes
subsequent to surgery, and therefore their use is being widely encouraged and accepted. Continual
feedback could be given to maintain high checklist compliance, and thus high patient safety.
Summary: The recent use of checklists in surgery has shown improvements in patient outcomes post-
operatively. A review was conducted to establish the impact of the checklist on different surgical
specialities.
© 2014 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.tation, 5th Floor Southwark
ed).
by Elsevier Ltd. All rights reserved1. Introduction
Hospitals are hazardous environments where nearly 10% of in-
patients suffer from adverse events, almost half of which are
considered to be preventable [1,2]. Parallels can be drawn from
other high-risk industries, such as aviation, where safety is a.
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safety management to minimize the risk to the individual [3].
Surgical procedures pose a considerable risk to patients, and can
often result in numerous complications, thus comprising patient
safety [2]. The causes of adverse events in surgical patients can be
attributed to human error and failures in communication [4]. It is
possible that through the implementation of checklists in medicine
and surgery the risk of adverse events can be diminished thus
improving patient safety [5,6].
The World Health Organization (WHO) has devised a surgical
safety checklist aiming to reduce complications and improve pa-
tient outcomes following surgical procedures [6]. The WHO Sur-
gical Safety Checklist comprises a total of 19 items relating to key
aspects of patient safety, and it is split into three distinct sections;
Sign In, Time Out, Sign Out. The checklist is designed to reinforce
clinical practice without deﬂecting from the role of the healthcare
professional. In order to be effective the checklist was developed to
be concise, simple, and user friendly. Most importantly it targets
critical actions, which refers to actions that if forgotten are life
threatening, or actions that are regularly forgotten and prevent
high-risk events [6].
Checklists can potentially be applied in all aspects of surgery,
and recent literature suggests its ever-expanding use. This sys-
tematic review aims to explore the use of the WHO Surgical Safety
Checklist in different surgical specialities and how it is imple-
mented, the impact of the checklist on patient outcomes, and staff
attitudes towards the checklist. In doing so, the review aims to
determine the effectiveness of theWHO Surgical Safety Checklist in
improving patient safety.
2. Methods
The study was performed following guidelines deﬁned in the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses statement [7].
2.1. Study eligibility criteria
Studies and review articles describing the process of imple-
menting a checklist into hospital practice, or validating the use of
checklists and the impact that their use has on patient outcomes, or
the evaluation of staff perceptions were included. Articles assessing
implementation of the WHO checklist in all surgical specialities
were analyzed. Selection was restricted to articles that used the
WHO Surgical Safety Checklist, and collected data based on this
particular checklist, or an adapted version of it. Editorials, com-
ments, letters, bulletins, news articles, conference abstracts, and
notes were excluded from the analysis.
2.2. Information sources and search
A broad search of the English language literature was performed
in January 2013 using MEDLINE (1946 to December 2012), EMBASE
(1980 to December 2012) and PsychINFO (2002 to December 2012)
databases. A combination of the following key words were used
during the search, ‘surg*’, ‘checklist’ ‘valid*’, ‘safety’, ‘patient safety’,
‘patient outcome’, ‘complication’, ‘effective’. The Cochrane database
and the Database of Abstracts of Reviews of Effectiveness were
reviewed. References of published review articles were checked to
supplement the mentioned searches.
2.3. Study selection and data collection
Two reviewers (J.P. and K.A.) independently identiﬁed poten-
tially relevant articles. The full text of each article was obtained andfurther screened for inclusion if it had at least one category of in-
formation, including surgery, checklist, or safety. Conﬂicts between
reviewers were subsequently discussed until there was complete
agreement on the ﬁnal studies to be included.
2.4. Data items
Particular information was extracted from each study, including
the version of the WHO checklist used, including any modiﬁcations
made, the surgical speciality (-ies) in which the checklist was used,
compliance with the checklist, and where measured, the individual
items of the checklist, the effect of the checklist on the surgical
process and on the patients' health, staff attitudes and perceptions
towards the checklist, and the overall impact of checklist.
3. Results
3.1. Study selection
Following a thorough search of the MEDLINE, EMBASE and
PsychINFO databases, a total of 916 potentially relevant articles
were found. An abstract review was conducted, excluding 817 ar-
ticles from analysis. After a full study review of the remaining 99
articles, a total of 16 were deemed suitable for inclusion in this
systematic review.
3.2. Study characteristics
Hurtado et al. [8] assessed the attitudes of the staff at three
hospitals in Guatemala City, Guatemala, by means of an anony-
mous, self-administered questionnaire, given one year after the
WHO Checklist was implemented. Out of 147 surgical staff mem-
bers that responded to the questionnaire, 94% knew about the ex-
istence of the WHO Checklist, and 89% of those were aware of the
objectives of the checklist. 96% of staff had seen the checklist in the
operating room. Promotion within the hospital is how the majority
of personnel found out about the checklist. Overall there was
consensus among the staff that the checklist was favorable, and this
resulted in a high acceptance of the checklist. However, knowledge
of when to use the checklist was less common and this is a deﬁnite
barrier to effective checklist implementation.
All 9 surgical departments in a hospital in Thailand took part in a
study by Kasatpibal et al. [9] assessing the compliance of the WHO
Checklist. During the 6-month time frame of this study, compliance
was highly variable for individual items; 91% of patients gave their
consent and conﬁrmed their name and procedure taking place,
however in only 19% of cases was the surgical sitemarked. This may
be due to cultural aspects in Thailand where skin markings are
prohibited. Antibiotic prophylaxis was correctly administered in
71% of cases, and in 97% of cases the needle, sponge, and instrument
counts were verbally conﬁrmed by the nurse on completion. The
authors concluded that because the compliance rates were high for
most items, the hospital has performed well in this study, consid-
ering the limited resources available. In order to more effectively
implement the checklist, knowledge and understanding is vital,
and this can be achieved through education of the hospital staff.
In The Netherlands a retrospective cohort study by van Klei et al.
[10] analyzed adult non-day case surgeries before and after the
implementation theWHO checklist. Out of the 11,151 surgeries that
occurred following implementation of theWHO Checklist, all items
of the checklist were completed in 39% of cases. The reason for a
low compliance rate could simply be the omission of one checklist
item, or several. It is important to further analyze compliance in
detail, in order to determine which items are commonly over-
looked, so that they can be targeted for improvement. The in-
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became a signiﬁcant reduction once adjusted for differences be-
tween patients and cases. It was found that checklist compliance
was signiﬁcantly related to patient outcomes and mortality rates.
Takala et al. [11] conducted a prospective study in four hospitals
in Finland, administering a questionnaire to the operating room
team for every surgical operation 4e6 weeks before and after
implementation of the WHO Checklist. Results were analyzed
separately for circulating nurses, anesthesiologists, and surgeons.
In all three categories, patient identity was conﬁrmed on more
occasions e 82e94%, 63e84%, 72e82% respectively (P < 0.01).
Subsequent to checklist implementation, the nurses and anesthe-
siologists noticed fewer failures in communication between staff.
Overall the checklist made the operating room staff more aware of
issues relating to patient safety and thus enhance the safety aspects
of surgeries. Patient identiﬁcation, and operation side identiﬁcation
was also drastically improved in this study.
A study conducted in the UK by Vats et al. [12] involved two
operating theatres. Initially when the WHO Checklist was imple-
mented, someone from the research team was present in the
operating room in order to train the staff. Compliance with the
checklist over the 6-month study period was variable and largely
dependent on the attendance of the research team. It was 66% in
March, rising to 80% in April, followed by a sharp decline in May to
51%, corresponding to the absence of the research team. Compli-
ance continued to be low (42% in June, and 45% in July); it then
surged to 79% in August, once the research team returned to the
operating room to encourage checklist implementation. This study
found no signiﬁcant decrease in morbidity or mortality, perhaps
due to the variation in compliance, but rather it found an
improvement in certain safety procedures, such as the adminis-
tration of prophylactic antibiotics (which rose from 57% to 77% after
checklist introduction), which may improve post-operative
complication rates in the long-term.
Bliss et al. [13] analyzed historical controls, simultaneous con-
trol cases without the WHO checklist, and cases that used the
checklist. The general completion of the checklist was 97%,
although compliance of individual items varied from 25% to 100%,
but most items were >90%, probably because the staff were
accustomed to completing items such as checking patient details,
but other items may not be familiar to staff. 30-day morbidity
showed a signiﬁcant reduction, from 24% for historical controls, 16%
for cases without the checklist, to 8% for cases with the checklist
(p ¼ 0.000). There was an overall decrease in operating room time,
which corresponds to a decrease in adverse patient events.
A pre- and post-interventional study was conducted by Yuan
et al. [14] in two hospitals in Liberia. There were variations in the
signiﬁcance of the ﬁndings between the two hospitals. Imple-
mentation of the WHO checklist related to a signiﬁcantly increased
probability of complying with three particular safety processes in
both hospitals; an objective evaluation of the airway pre-surgically,
use of the pulse oximeter, and administration of prophylactic an-
tibiotics. Initiation of the WHO checklist resulted in a decreased
chance of surgical site infections and surgical complications
occurring, although the results were only statistically signiﬁcant in
one hospital.
A study by Vogts et al. [15] reviewed the use of the WHO
checklist by assessing the compliance of the checklist. The rate of
checklist administration was 99% for Sign In, 94% for Time Out and
2% for Sign Out. Individual checklist items varied; from 100% for
patient identity, to 33% for surgical site marking, to 0% for identi-
fying any concerns for the recovery and care of the patient. Overall
it was found that despite using the checklist, it was most often
incomplete, with the Sign Out domain of the checklist rarely being
completed. The highest rates of compliance were in the ﬁrst 2domains with items relating to patient identity, consent, named
operation taking place and the site of the operation. Arguably, these
are the most important items on the checklist as errors could cause
serious outcomes. However this does not detract from the fact that
there is only partial use of the checklist.
Weiser et al. [16] conducted a pre- and post-interventional
study that took place in eight diverse hospitals around the world.
The overall complication rate declined signiﬁcantly subsequent to
checklist implementation, from 18% to 12% (P ¼ 0.0001). The in-
hospital death rate also decreased signiﬁcantly from 4% to 1%
(P ¼ 0.0067). The surgical site infection rate and the estimated
blood loss of more than 500ml also showed a signiﬁcant reduction.
Compliance with six safety measures improved from 19% to 51%
(P < 0.0001). Implementation of the checklist resulted in a signif-
icant improvement of patient outcome; post-operative complica-
tions decreased by 36% and death rates fell by 62%.
The effectiveness of the WHO checklist was measured by Hay-
nes et al. [17] in a pre- and post-interventional study in eight
different hospitals worldwide. The complication rate decreased
from 11% to 7% (P < 0.001) following implementation of the
checklist. The in-hospital death rate also fell signiﬁcantly from2% to
1% (P ¼ 0.003). The rate of surgical site infection and unplanned
reoperation also declined signiﬁcantly. Introduction of the WHO
checklist resulted in a substantial improvement in surgical out-
comes. Both postoperative complication rates and death rates
decreased by over a third. The authors recommend use of the
checklist to prevent mistakes from occurring that could result in
serious adverse patient outcomes.
Levy et al. [18] conducted a prospective study at a children's hos-
pital in Texas, USA. Carrying out the checklist at the correct time
occurred in 54% of cases. Compliance with the individual checklist
items occurred at variable rates, from 4% for checking the patient's
wristband to96% for identifying thepatient'snameand theprocedure
taking place. The authors concluded that the discrepancies between
the compliance of checklist items is most probably due to a lack of
understanding and familiarity of the checklist amongst the surgical
staff.With training and further practice, this can be greatly improved.
Avansino et al. [19] studied the use of a WHO checklist in a
children's hospital in Seattle, USA. The total monthly compliance
showed an increase of statistical signiﬁcance over the 12 months
following introduction of the checklist, from 88% to 97% (P < 0.001).
6 months into the study, the surgical teammembers at the hospital
were asked to complete a survey. The results showed that staff
generally agreed that the checklist had positive implications on
patient safety. Statistically signiﬁcant differences were found in the
perceptions of the checklist by role; surgeons had a more positive
perception compared to anesthesiologists and operating room staff
members (P ¼ 0.001). The authors deduced that there was
consistent compliance with the checklist in this hospital, and the
staff was pleased with its implementation.
Andersson et al. [20] administered a study in a Swedish ortho-
pedic hospital over a 12-month period, a year after the WHO
checklist had been implemented. Out of 69 operations that were
observed, antibiotic prophylaxis was given in 59 cases (86%). The
‘Time Out’ domain of theWHO checklist was carried out in 45 of the
69 procedures (65%). Use of the checklist was well established in
the operating room and the surgical staff had no objection to its
application in operations. The WHO checklist served as an impor-
tant reminder for administering prophylactic antibiotics, although
it was not always guaranteed.
Sewell et al. [21] also observed the use of the WHO checklist in
orthopedic surgeries at a single centre in the UK. Correct use of the
checklist increased from 8% to 97%, pre- and post-training respec-
tively. The mortality rate declined very slightly, and the overall
complication rate from 9% to 8%, both of which were found to be
Table 1
Overview of the use of checklists [12,14e28].
Study Surgical speciality Compliancea Effect on surgical process/patient health Staff attitudes
1 Hurtado et al. 2012 All N/A N/A Checklist is beneﬁcial
2 Kasatpibal et al. 2012 All Variable N/A
3 van Klei et al. 2012 All Increased over time Reduction in in-hospital
30-day mortality
N/A
4 Takala et al. 2011 All N/A Conﬁrmation of patient
identify improved
Better communication
between staff
5 Vats et al. 2010 All Variable No signiﬁcant change in
morbidity or mortality
N/A
6 Bliss et al. 2012 All Overall 97.26% Reduction in adverse patient
events.
N/A
7 Yuan et al. 2012 All N/A Reduced likelihood of SSIsb
and surgical complications
N/A
8 Vogts et al. 2011 All Variable N/A N/A
9 Weiser et al. 2010 All Adherence to
safety steps
increased
Rate of complications and
death rate decreased signiﬁcantly
N/A
10 Haynes et al. 2009 All N/A Patient complications, SSIsb,
unplanned reoperations
and rate of death all decreased
signiﬁcantly
N/A
11 Levy et al. 2012 Pediatric Variable for individual
checklist items
N/A N/A
12 Avansino et al. 2011 Pediatric Compliance higher 12
months after inception
N/A Surgeons had more positive
perceptions
13 Andersson et al. 2012 Orthopedic N/A Reminder to administer
prophylactic antibiotics
Staff had no objections
14 Sewell et al. 2011 Orthopedic N/A Slight decrease in mortality and
overall complication rate
Improved after training and
education
15 Sheena et al. 2012 Otorhinola- ryngology Signiﬁcant increase
after 12 months
N/A N/A
16 Helmio et al. 2012 Otorhinola- ryneoloey N/A N/A Staff satisﬁed with use
a Compliance relates to howmany times the checklist is completed in surgeries, or if measured more speciﬁcally, howmany of the checklist sections, or individual checklist
items, are completed.
b SSIs ¼ Surgical Site Infections.
Table 2
A table showing the percentage compliance for individual checklist items in 5
studies using the WHO checklist [9,12,13,15,18].
Percentage compliance (%)
Kasatpibal
et al. 2012
Bliss
et al.
2012
Vogts
et al.
2011
Vats et al.
2010
Levy et al.
2012
Name/consent/
procedure
91 26 100 96
Surgical site marked 19 92 33
Antibiotic prophylaxis 71 96 77
Instrument count 97 96
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that surgical staff did not accept the introduction of the checklist
initially, but once they had been trained and educated regarding the
vast beneﬁts for patient safety, staff attitudes improved. Although
the reductions in complication and mortality rate seen were not
signiﬁcant, the study showed the importance of education and
training in changing staff perceptions.
Sheena et al. [22] assessed the use of theWHOchecklist in a single
otorhinolaryngology operating theatre in the UK. Compliance was
compared over two time periods, before and after an educational
awareness scheme. The overall compliancewas 64% in the ﬁrst audit,
and 12 months later it increased signiﬁcantly to 90% (p < 0.01). The
intervention increased staff awareness and knowledge regarding
correct use of the checklist. Following the education scheme,
compliance rates increased dramatically, a result the study teamwas
extremely satisﬁed with. However, whether this increase in compli-
ance had an effect on post-operative complication rates, and adverse
effects on patient health is yet to be determined. This study showed
that education was a key tool in improving checklist compliance.
Helmi€o et al. [23] administered a questionnaire amongst sur-
gical staff to assess the use of the WHO checklist in otorhinolar-
yngology surgeries. The response rate of the questionnaires was
95%, and it was the widely held opinion of these staff members that
all the items on the checklist were important. On a ﬁve-point scale
(where 5 represents the highest importance) the mean score of
importance for checklist items varied from 4.08 to 4.89. The highest
score with the lowest variation was seen for the ‘allergy’ item,
which required the patient's allergy status to be checked. The
lowest score was seen for the item requiring introduction of all the
team members. The respondents recommended that the checklist
should be compacted for use in outpatient surgeries, and that items
such as introducing team members were unnecessary.3.2.1. Compliance of the WHO checklist
The compliance of the WHO checklist was measured in several
studies, and has been compared here, as seen in Table 2. Two out of
the ﬁve studies measured the compliance of four different checklist
items; verifying patient details (including their name, conﬁrming
consent and the procedure taking place), marking of the surgical
site, administration of antibiotic prophylaxis, and the needle/
sponge/instrument count [9,13].
Most of the studies measuring compliance of patient detail
veriﬁcation at the Sign In section of the checklist showed a high
compliance rate over 90% [9,15,18]. However, a study by Bliss et al.
[13] had very low compliance, 26%, due to an additional ‘pre-
procedure check-in’ checklist. The extra checklist was carried out
before the WHO checklist, and it showed high compliance rates of
about 96% for conﬁrmation of patient identity, consent and the
procedure. Compliance rates were also high when this check was
carried out again as part of the Time Out section of the WHO
checklist (95%), therefore this vital conﬁrmation was not omitted
from surgical practice.
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Kasatpibal et al. [9] noted that surgical site marking was uncom-
mon, 19%, due to Thai culture, where it is not socially acceptable to
make marks on other people's bodies, and due to a scarcity of
marking equipment. The reason only 33% of surgical sites were
marked in a study by Vogts et al. [9,15,18] is not known, but it could
simply be due to incorrect training and implementation of the
checklist. Bliss et al. [9,13] showed a high compliance rate of 92%,
possibly because it was seen at a critical event and practices may
have already been in place to ensure site marking.
Antibiotic prophylaxis occurred at high rates, over 70% in all
studies [9,12,13]. A compliance rate of 96% was seen in the study by
Bliss et al. [9,13], probably due to the importance of antibiotic
administration in the prevent of post-operative surgical infections.
The needle, sponge, and instrument count conducted as part of
the Sign Out section of the WHO checklist is essential because it
ensures that foreign bodies are not left within the patient. Its sig-
niﬁcance is reﬂected in the high compliance rates of 96% and 97%
associated with this item of the checklist [9,13].3.2.2. Patient outcomes
The post-operative complication rate and mortality rate was
measured in several studies. The decrease in these rates subsequent
to checklist implementation was calculated from the raw data and
is compared as seen in Table 3.
Post-operative complications decreased by 36% in two studies,
which was shown to be signiﬁcant [16,17], providing evidence for
the worldwide implementation of the WHO checklist, as was
conducted in these pilot studies. A study by Sewell et al. [21] only
showed an 11% decrease in post-operative complications. The
reason for this could be because the staff did initially not accept the
checklist as it was thought to be redundant and pose a time delay.
However staff attitudes improved following an education program,
although 20% still believed it was unnecessary. Low staff acceptance
would reduce the effectiveness of checklist implementation, and
thus impact the consequence on patient outcomes.
Mortality rates pre- and post-checklist implementation were
measured, and three studies showed a signiﬁcant decrease in
mortality of more than 45% [13,16,17], which is a positive result
encouraging the use of theWHO checklist. A study by van Klei et al.
[10] only showed a 9% decrease in mortality, but once the baseline
differences were taken into account, this decrease became signiﬁ-
cant. A study by Sewell et al. [21] only showed a 16% decrease in
mortality, whichwas insigniﬁcant, perhaps due to the same reasons
that there was only a small decrease in post-operative
complications.4. Discussion
Since the development of the WHO Surgical Safety Checklist in
2009 [24] and the pilot study assessing its use in surgery [17],
surgical teamsworldwide have becomemore aware of preventative
measures that can be taken to reduce post-operative complicationsTable 3
Showing the percentage decrease in post-operative complication rate and mortal
rate in 5 studies using the WHO checklist [10,13,16,17,21].
Percentage decrease in rates (%)
Weiser et al.
2010a
Haynes
et al.
2009
Sewell
et al.
2010
Bliss
et al.
2012
van Klei
et al.
2012
Post-op
complications
36 36 11
Mortality 62 47 16 46 9and death. A major factor is correct and consistent implementation
of the WHO checklist in all surgeries taking place within a hospital,
and many countries have recognized this, making it a mandatory
tool in operating rooms and theatres worldwide. In the majority of
cases, the checklist has been slightly adapted to suit the local
hospitals and meet national guidelines [11,12,15,18,22]. Common
modiﬁcations include translating the checklist into another lan-
guage [9,11], adding items to the checklist speciﬁc to that locality
[9,10], changing items based on a particular hospital's protocols.
Slowly but surely, the beneﬁts of using the WHO checklist in sur-
gery as being seen as surgeons, anesthesiologists and nurses alike
are becoming more accustomed to implementing the checklist
every day.
4.1. Improvements in surgical care
The positive impact of the WHO surgical safety checklist on
patient outcomes and post-operative complications can be seen in
several studies, including the original pilot study conducted in 8
hospitals around the world [14,16,17]. In general, the studies
showed a signiﬁcant reduction in morbidity and mortality
following surgery as a result of checklist implementation
[10,13,16,17]. This reduction has been shown to correlate with
increased checklist compliance [10]. Principally the development
and use of the checklist was intended to improve patient safety
throughout the surgical process, and this has evidently been shown
in numerous studies. The mechanism by which the WHO checklist
has shown these vast improvements is uncertain, although the
beneﬁts are clear [17].
It is thought that the use of checklists in surgery can reduce the
incidence of wrong site surgery, as well as reduce complications,
something which has been mentioned in various studies [25,26]. It
is seen as an incident that should never occur in a surgical setting
and if it does it can lead to disastrous consequences. It is more likely
to occur in urological surgery [25], because the disease is
commonly not visible. Wrong site surgery is also an obstacle in
orthopedic operations [26]. Use of theWHO checklist is expected to
reduce the likelihood of wrong site surgery occurring due to items
on the checklist such as surgical site marking, and digital imaging
availability. The American Association of Orthopedic Surgeons en-
courages the use of checklists to conﬁrm the correct radiology tests
and therefore the correct surgical site [27]. They also advocate clear
visible marking of the surgical sitewith the surgeon's initials [27]. It
is thought that wrong site surgery occurs due to poor communi-
cation between surgical staff and a lack of conﬁrming the site of
surgery in the operating room. A checklist acts as a veriﬁcation tool
and can therefore reduce the likelihood of wrong site surgery
occurring.
A consequence of safer surgery and improved patient outcomes
can result in a reduction in the number of malpractice claims made.
A particular study found that 30% of incidents that led to perma-
nent disability or death could have been prevented by use of a
surgical checklist [28]. Several factors that led to incidents resulting
in malpractice claims have been identiﬁed, including poor judg-
ment, memory, and communication, failure of protocols, and a lack
of equipment. With proper preparation, as recommended by the
surgical checklist, these incidents could have been avoided, thus
reducing the incidence of permanent disability or death, and
thereby reducing the number of malpractice claims made [28].
4.2. Staff perceptions
There is a general consensus amongst surgical staff that the
WHO checklist is beneﬁcial, and as a result has been widely
accepted. Many of the studies included in this review
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staff towards the checklist. Overall the staff did not have any ob-
jections to the checklist being used [20], and they regarded all
checklist items as important [23]. It was also believed that the
checklist would result in improved communication between team
members, allowing for more efﬁcient patient care [11]. Additional
studies have shown that the checklist improves communication
[29] and this could be the reason for the improved morbidity and
mortality seen [17]. Introducing other team members and identi-
fying their roles is beneﬁcial as it attempts to eliminate the sur-
gical hierarchy, increasing the comfort level of the staff, making it
more likely that colleagues are made aware of mistakes seen, and
opinions are voiced. These factors create a positive atmosphere
and result in better communication [30]. The checklist brings the
whole surgical team together at key points in the surgical
pathway, improving teamwork [5].4.3. Limitations
The improvements seen in patient outcomes and safety could be
due to the Hawthorne effect [31]; a phenomenon that describes the
effect that observation can have on the outcomes of a study. It
explains that the behavior of participants in a study changes under
the circumstances of that study, and that they are more likely to be
compliant and vigilant simply due to the fact that they are being
observed [31]. The presence of observers in the operating room for
example, is thought to inﬂuence the actions of the individuals being
observed, which in this case is the surgical team [13]. This effect
represents a major limitation of any similar studies measuring the
compliance and consequences of the WHO checklist. Results from
these studies are therefore likely to have an element of bias, and are
not likely to accurately illustrate the consequences of using the
checklist.
This systematic review aims to evaluate the use of the WHO
checklist in different surgical specialities. However due to the
various ways in which the effectiveness of checklist implementa-
tion could be measured, there were several limitations. Firstly, the
studies had various ways of measuring the effectiveness of the
WHO checklist, some measured compliance, others analyzed staff
perceptions, and others observed the complication rate and mor-
tality rate, and several studies measured a combination of these
outcomes (see Table 1). Even within a particular outcome, such as
compliance, there were variations due to some studies measuring
compliance of individual checklist items, others measuring
compliance of the three checklist domains, and others measuring
general checklist compliance.
The majority of the studies took place in a single centre,
meaning that the results obtained could not necessarily be appli-
cable or replicated in a different hospital. Multi-centre studies
should be conducted in order to produce more reliable results that
are also more statistically signiﬁcant [13].
The studies were conducted in such a short period of time,
making it difﬁcult to evaluate the long-term consequences of
checklist use on patient safety [9]. Perhaps in the future, follow-up
studies should be carried out every few years to assess whether
there is continued use of the checklist, andwhether it has remained
effective in improving patient safety.
When observing use of the checklist in surgeries, a few of the
authors were practical with regards to time, and this posed a lim-
itation that Vogts et al. [15] recognized. Neurosurgery procedures
tend to be longer on average, and due to time constraints, these
surgeries were less commonly observed, and therefore they were
not represented well when evaluating the effectiveness of the
checklist [15].4.4. Future research
Further modiﬁcations and implementation practices will help to
increase knowledge and understanding of the rationale using the
WHO checklist. Consequent studies should aim to analyze the
effectiveness of checklists in larger multi-centre series. In this way
widespread and long-term effects of checklist use can be identiﬁed
[9].
The individual checklist items can be examined further to
determine which items have the greatest signiﬁcance. This has
already been studied in terms of surgical staff perceptions as to how
important the checklist items are [23]. Additional studies can look
at the importance of individual checklist items with regards to
patient safety, to discernwhich of them have the greatest chance of
enhancing patient safety [13].
As mentioned earlier, follow-up studies should be conducted
every few years to ensure continued use of the checklist. Feedback
can also be provided on a regular basis so the surgical team is aware
of any improvements that can be made. Another way to guarantee
optimal implementation of the checklist is to have booster training
sessions [14]. These training sessions would be designed to remind
theatre staff the correct way of using the checklist, keeping the
quality of checklist administration at the highest standard.
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